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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the proofreading approach of the flow control valve which is interposed in the fluid 
channel which pours a gas fluid, and controls whenever [ valve-opening ] by the driving 
signal, and the massflow controller equipped with the sensor section which outputs the 
flow rate of this gas fluid as a flow rate signal. 

The process which adjusts a driving signal and computes the controlled parameter which 
controls the output pattern of a driving signal based on the flow characteristics of the 
obtained massflow controller so that it may become a predetermined quantity of gas flow 
based on the flow rate signal of the flowmeter which outputs the flow rate of this gas fluid 
as a flow rate signal, 

The process which measures a quantity of gas flow predetermined in the sensor section of a 
flowmeter and a massflow controller, and computes the amount of amendments of the 
detection property of a massflow controller based on the acquired detection property of a 
flowmeter and a massflow controller 

The proofreading approach of the massflow controller characterized by ****(ing). 
[Claim 2] 

It is the calibrating apparatus of the flow control valve which is interposed in the fluid 
channel which pours a gas fluid, and controls whenever [ valve -opening ] by the driving 
signal, and the massflow controller equipped with the sensor section which outputs the 
flow rate of this gas fluid as a flow rate signal. 

It has the flowmeter which outputs the flow rate of this gas fluid as a flow rate signal, and 
the caUbrator which controls a massflow controller based on the flow rate signal of the 
flowmeter, 
This calibrator. 

The bulb proofreading section which adjusts a driving signal, computes the flow 
characteristics of a massflow controller from the relation of the quantity of gas flow and 
driving signal which were acquired, and computes the controlled parameter which controls 
the output pattern of a driving signal based on the flow characteristics of the massflow 
controller so that it may become a predetermined quantity of gas flow based on the flow 
rate signal of a flowmeter, 

The sensor proofreading section which measures a quantity of gas flow predetermined in 
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the sensor section of a flowmeter and a massflow controller, computes the detection 
property of a flowmeter and a massflow controller with the relation of each flow rate signal 
and quantity of gas flow, and computes the amount of amendments of the detection 
property of a massflow controller based on the detection property of the flowmeter and 
massflow controller 

The calibrating apparatus of the massflow controller characterized by ****(ing). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the proofreading approach of the suitable massflow controller for 
mass flow rate control of the raw gas which is concerned with the proofreading approach of 
a massflow controller, and equipment, for example, is used in a semi-conductor 
manufacture process, and equipment. 
[0002] 

[Description of the Prior Art] 

Generally in semi-conductor manufacture, the process of membrane formation or etching is 
repeatedly performed to a semi-conductor wafer. The high responsibility which can supply 
gas according to a demand of a process that there is no time lag quickly is required of the 
supply means of the gas fluid for processing (gas is called below.) used in these processes as 
an advanced supply precision which can control a quantity of gas flow to a precision. The 
mass flow rate control unit and the so-called massflow controller (MFC is called unless it 
writes clearly especially the following.) have been conventionally used as a fluid control 
unit which can satisfy those demands. 
[0003] 

The outline block diagram of the conventional MFC is shown in drawing 8 . MFCl is 
equipped with the control circuit section 13 which controls the sensor section 11, the flow 
control valve 12, and these which detect the flow rate of the gas interposed in the fluid 
channel 4 formed with stainless steel etc. 

The sensor section 11 consists of a sensor control circuit 113 which controls the output of 
the sensor tubing 111 with which a part of total capacity flows, the bypass 5 with which 
remaining most flows, the sensor 112 by which it comes to wind the heating wire 114 of a 
pair around the sensor tubing 111, and a sensor 112. The sensor section 11 detects change 
of the electric resistance of the heating wire 114 generated in connection with the heat 
transfer by the flow of the gas of a fluid channel 4 by the bridge circuit of the sensor control 
circuit 113 where heating wire 114 was incorporated, and outputs a quantity of gas flow as 
a flow rate signal, for example, an electrical potential difference of 0-5V. 
The flow control valve 12 is equipped with the bulb mechanical component 123 which 
impresses the bulb electrical potential difference which drives the diaphragm 121 as a 



2/11 



Japanese Publication number : 2004-020306 A 

. valve element, the actuator 122 which operates a diaphragm 121, and an actuator 122. The 
actuator 122 is formed for example, by the laminating mold piezoelectric device etc., is 
driven with the bulb electrical potential difference impressed from the bulb mechanical 
component 123, and operates a diaphragm 121. 
[0004] 

MFCl is MFC of analogue to-digital control, and the control circuit section 13 consists of a 
digital circuit system DE and an analog circuit system AN. 

The digital circuit system DE is a circuit system centering on the digital arithmetic circuit 
131 which consists of a microcomputer, and mainly outputs and inputs the signal of the 
control and the external device about the responsibility of the analog circuit system AN. 
The setting signal corresponding to the setting quantity of gas flow inputted from an 
external device, for example, semiconductor fabrication machines and equipment, is 
inputted into the digital arithmetic circuit 131 through an analog-digital converter (an A/D 
converter is called below.) 133. The amendment according to the detection property of the 
sensor section 11 is added to the setting signal so that it may mention later. The amended 
setting signal is outputted to a comparator 137 through a digital-to-analog converter (a 
D/A converter is called below.) 135, and it is made into the signal in comparison with the 
flow rate signal of the sensor section 11 so that it may mention later. Moreover, the digital 
arithmetic circuit 131 outputs the signal which directs the change of a controlled 
parameter to the controlled parameter change section 138 mentioned later, amends the 
flow rate signal of the sensor section 11 inputted through A/D converter 132, and outputs 
the amended flow rate signal to an external device through D/A converter 134. It is also 
possible to perform delivery of the setting signal performed in an external device and the 
digital arithmetic circuit 131 and a flow rate signal with a digital signal using an interface 
136. 
[0005] 

The analog circuit system AN controls whenever [ excuse / of a flow control valve 12 ] by 
making said flow rate signal into a feedback signal. Namely, while the analog circuit 
system AN outputs the flow rate signal of the sensor section 11 to the digital arithmetic 
circuit 131 through A/D converter 132 The sensor control circuit 113 which outputs the 
flow rate signal also to a comparator 137, The comparator 137 which sets up the driving 
signal which controls the amount of impression of a bulb electrical potential difference 
based on the setting signal amended in said digital arithmetic circuit 131, a flow rate 
signal, and the controlled parameter mentioned later, and outputs the driving signal to the 
bulb mechanical component 123, It has said bulb mechanical component 123 and the 
controlled parameter change section 138 which is connected with a comparator 137 and in 
which the controlled parameter was stored. 

Whenever [ valve opening / of a flow control valve 12 ] will be controlled by the 
above-mentioned configuration by the sensor control circuit 113, a comparator 137, and the 
bulb mechanical component 123 by the closed loop. That is, the sensor control circuit 113 
outputs the quantity of gas flow detected by the sensor 112 as a flow rate signal. A 
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comparator 137 is outputted to the bulb mechanical component 123 while it sets up a 
driving signal based on the flow rate signal which is a feedback signal, the setting signal , 
which is desired value, and the controlled parameter mentioned later. The bulb mechanical 
component 123 will impress a bulb electrical potential difference with the driving signal, it 
will operate and have an actuator 122, and whenever [ valve-opening / of a flow control 
valve 12 ] will be controlled. 
[0006] 

In order to be referred to as MFCl which has an advanced supply precision, it becomes 
important, when a zero point shift and linearity of the relation between a flow rate signal 
and a quantity of gas flow, i.e., a detection property, control the error of control of flow. 
That is, as a broken line shows drawing 5 , as for the detection property of MFCl, it is 
desirable to become a straight line (ideal property) passing through a zero. However, 
generally, as for the detection property, drawing 5 serves as the shape of a curve from 
which the zero point shifted [ zero ], as is shown by the continuous Une. Moreover, the 
detection property changes also with each sensor sections 11 and MFCl. 
In order to amend gap of the detection property of MFCl to an ideal property, zero setting 
and straight-line amendment are performed in the digital arithmetic circuit 131. the flow 
rate signal outputted from the sensor section 11 in fact -- receiving - each time 
amendment - adding -- if control a time lag generating - a sake " the digital 
arithmetic circuit 131 inputting -- having had a setup a signal " receiving the 
above -- amendment will be performed. In order to obtain the zero point assistant 
conditioned weight and the amount of straight-line amendments, initial proofreading of 
MFCl is needed. 
[0007] 

In order to be referred to as MFCl which has high responsibility, it becomes important, 
when control of the output pattern of the driving signal which controls whenever 
[ valve -opening ] controls a time lag. 

The control characteristic of MFCl is shown in drawing 7 . To be shown in drawing 7 (a), a 
driving signal controls whenever [ valve -opening / of a flow control valve 12 ] by the same 
output pattern so that the setting flow rate of gas turns into the peak of the flow rate of 
specification, and 5% of amount, i.e., 100% flow rate and 5% flow rate. In that case, delay, 
since the rise time until it flows and reaches a setting flow rate from the start also becomes 
long, by the time a quantity of gas flow reaches [ the time amount of standup initiation as 
shown in drawing 7 (b), after valve-opening is directed compared with a flow rate 100% in 
the case of 5% flow rate until gas begins to flow ] a setting flow rate, a time lag will occur. 
This is because a straight line is not served as, the relation, i.e., flow characteristics, of a 
driving signal and a quantity of gas flow, but they serve as the shape of an exponential 
curve, as drawing 4 is shown by the continuous Une. Therefore, the output pattern of a 
driving signal needs to be optimized by the setting flow rate. 

For optimization of the output pattern of a driving signal, the PID control which can 
control an output pattern by controlled parameters, such as proportionality, differential, 
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and an integration constant, is used. As mentioned above, a comparator 137 compares a 
setting signal with a flow rate signal, and sets up the magnitude of a driving signal. In that 
case, the controlled parameter according to a setting flow rate is included in a driving 
signal so that the output pattern of a driving signal may be optimized. In order to obtain 
the controlled parameter, initial proofreading of MFCl is needed. 

Moreover, since the detection property and flow characteristics of MFCl change with the 
sensor 112, degradation of a diaphragm 121, reactant adhesion in a fluid channel wall, etc. 
with time, while using not only the first stage but after that, a periodical proofreading 
activity is needed. 
[0008] 

[Problem(s) to be Solved by the Invention] 

Proofreading of the former and MFCl connected the weight-type [ for example, ] flowmeter 
to MFCl interposed in MFCl simple substance or the fluid channel 4, measured the sink 
and the flow rate for the gas or the calibration gas actually used, and was doing with the 
help the activity of having inputted into the circuit control section 13 the amount of 
amendments and controlled parameter which checked and mentioned above the detection 
property and flow characteristics of MFCl based on the measured value. Therefore, 
proofreading took time amount, and where MFCl is interposed in a fluid channel 4, when 
proofreading, there was a problem of reducing the air cleanliness class of a semi-conductor 
production line according to the activity. 
[0009] 

An example of the proofreading approach of the conventional MFC is indicated by 
JP,7-263350,A. Gas can interpose a flowmeter in a flowing fluid path at the downstream of 
MFC and MFC, and can proofread MFC with a calibrator based on the detection value of a 
flowmeter, and this proofreading approach can prevent the fall of the air cleanliness class 
of the semi-conductor production line by the above helps* proofreading activity. However, 
in the paragraph 16 of JP,7-263350,A, if" - measurement flow rate x is outside convention 
error range, the quantity of gas flow of MFCl will be proofread automatically or 
semi-automatically with a calibrator 5. It is [ only being indicated as and ], about the 
proofreading approach of the detection property of MFCl, there is no reference concretely, 
and there is a problem that it cannot proofread efficiently so that MFCl may have an 
advanced supply precision. Moreover, in order to be referred to as MFCl which has high 
responsibility, it is necessary to ask for a controlled parameter based on the flow 
characteristics of MFCl as mentioned above. However, a caUbrator given in JP,7-263350,A 
cannot proofread a quantity of gas flow, cannot set up a controlled parameter, but it has 
the problem that it cannot proofread efficiently so that MFCl may have high responsibility. 
This invention is made in view of the above-mentioned technical problem, and it aims at 
offering the proofreading approach of MFC and equipment which can be proofread 
efficiently so that MFC may have a high supply precision and responsibility. 
[0010] 

[Means for Solving the Problem] 
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The proofreading approach of the massflow controller of this invention which solved the 
above-mentioned technical problem It is the proofreading approach of the flow control 
valve which is interposed in the fluid channel which pours a gas fluid, and controls 
whenever [ valve-opening ] by the driving signal, and the massflow controller equipped 
with the sensor section which outputs the flow rate of this gas fluid as a flow rate signal. A 
driving signal is adjusted so that it may become a predetermined quantity of gas flow 
based on the flow rate signal of the flowmeter which outputs the flow rate of this gas fluid 
as a flow rate signal. The process which computes the controlled parameter which controls 
the output pattern of a driving signal based on the flow characteristics of the obtained 
massflow controller, A quantity of gas flow predetermined in the sensor section of a 
flowmeter and a massflow controller is measured, and it is characterized by having the 
process which computes the amount of amendments of the detection property of a massflow 
controller based on the acquired detection property of a flowmeter and a massflow 
controller. 
[0011] 

Moreover, the calibrating apparatus of the massflow controller of this invention It is the 
calibrating apparatus of the massflow controller equipped with the sensor section which 
outputs the flow rate of the flow control valve and this gas fluid with which it is interposed 
in the fluid channel which pours a gas fluid, and whenever [ valve-opening ] is controlled 
by the driving signal as a flow rate signal. It has the flowmeter which outputs the flow rate 
of this gas fluid as a flow rate signal, and the calibrator which controls said massflow 
controller based on the flow rate signal of the flowmeter. This calibrator The 1st arithmetic 
circuit which adjusts a driving signal and acquires the flow characteristics of said 
massflow controller so that it may become a predetermined quantity of gas flow based on 
the flow rate signal of a flowmeter, The bulb proofreading section equipped with the 2nd 
arithmetic circuit which computes the controlled parameter which controls the output 
pattern of a driving signal based on the flow characteristics of the obtained massflow 
controller, The 3rd arithmetic circuit which measures a quantity of gas flow predetermined 
in the sensor section of flowmeter and a massflow controller, and acquires the detection 
property of said massflow controller, It is characterized by having the sensor proofreading 
section equipped with the 4th arithmetic circuit which computes the amount of 
amendments of the detection property of a massflow controller based on the acquired 
detection property of a flowmeter and a massflow controller. 
[0012] 

[Embodiment of the Invention] 

An example of the operation gestalt of this invention is explained based on drawing 1 - 
drawing 6 . Drawing 1 shows one embodiment of the calibrating apparatus of MFC of this 
invention. Drawinpr 2 shows the proofreading approach of the flow characteristics of MFC, 
and drawing 3 shows the flow of the proofreading approach of the detection property of 
MFC. D rawing 4 shows the relation of the driving signal and quantity of gas flow for 
explaining the proofreading approach of the flow characteristics of MFC. Drawing 5 shows 
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the relation of the quantity of gas flow and flow rate signal for explaining the proofreading 
approach of the detection property of MFC. Drawing 6 shows the amount of inclinations of 
flow characteristics for explaining the calculation approach of a controlled parameter, and 
the relation of a proportionality constant. 

In addition, although explanation of this following embodiment has described proofreading 
of MFC of the analogue-to-digital control mentioned above, the proofreading approach of 
MFC of this invention and its equipment can also be applied to MFC of analog control 
which has a digital control circuit, for example in MFC and the exterior of digital control, 
without restricting to it. 
[0013] 

As shown in drawing 1 , the calibrating apparatus of MFC of this embodiment consists of a 
calibrator 3 which controls the flowmeter 2 with which gas was interposed in the lower 
stream of a river of MFC9 and MFC9 interposed in the flowing fluid path 4, and MFC9 and 
a flowmeter 2. The closing motion valve is arranged in the generation-of-gas means which 
is not illustrated in drawing 1 to the upstream which is left-hand side, and its downstream. 
Moreover, in drawing 1 , the semi conductor manufacture process which is not illustrated, 
for example, membrane formation equipment, and the etching system are arranged in the 
downstream which is right-hand side. In addition, in drawing 1 , the same sign is attached 
about the same component as drawing 8 , and explanation is omitted. 
[0014] 

MFC9 adds the proofreading element and calibration function concerning this invention to 
above mentioned conventional MFCl, and consists of the control circuit section 93 which 
controls the sensor section 11, a flow control valve 12, and them. The control circuit section 
93 consisted of a digital circuit system DE and an analog circuit system NA, and the digital 
circuit system DE is equipped with the digital arithmetic circuit 931 and the circuit change 
section 939. 

In addition to actuation of the above mentioned digital arithmetic circuit 131 of 
conventional MFCl, the digital arithmetic circuit 931 outputs the driving signal inputted 
from a calibrator 3 through A/D converter 133 to the bulb mechanical component 123 
through D/A converter 135, and outputs the signal which changes a circuit to the circuit 
change section 939 which outputs the flow rate signal inputted from the sensor section 11 
through A/D converter 132 to a calibrator 3, and mentions it later through D/A converter 
134. 

The circuit change section 939 is formed in order a flow rate signal is uninfluential and to 
carry out the direct output of the driving signal to the bulb mechanical component 123. 
That is, the circuit change section 939 is formed all over the circuit which connects a 
comparator 137 to D/A converter 135, and in the case of proofreading, a circuit is changed 
by the signal of the digital arithmetic circuit 931, and it outputs a driving signal to the bulb 
mechanical component 123 through a comparator 137 at it. 
[0015] 

Fundamentally, a flowmeter 2 removes a flow control valve 12 from above mentioned 
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conventional MFCl, and has the sensor section 21 and the control circuit section 23. The 
structure of the sensor section 21 is the same as that of the sensor section 11 of said MFCl, 
and consists of a sensor control circuit 213 which controls the output of the sensor tubing 
211, a bypass 6, the sensor 212 by which it comes to wind the heating wire 214 of a pair 
around the sensor tubing 211, and a sensor 212. The control circuit section 23 is amended 
so that the flow rate signal of the sensor section 22 inputted through A/D converter 232 
may be mentioned later, and it has the digital arithmetic circuit 231 which is outputted to 
a calibrator 3 through D/A converter 234 and which consists of a microcomputer, for 
example, and the interface 236. 
[0016] 

A flowmeter 2 is proofread by the precision by the prototype of for example, a weight t5rpe 
flowmeter etc. That is, if the detection property of the sensor section 22 of a flowmeter 2 is 
measured by the prototype, the detection property of the shape of a curve as shown as a 
continuous line in drawing 5 can be acquired. In order to perform zero setting of the 
detection property, the zero point is moved to a zero, as an arrow head A shows, and let the 
movement magnitude be zero point assistant conditioned weight. Next, it asks as an 
amount of displacement as shows the gap with the ideal property shown with the detection 
property and broken Hne after the zero setting shown with an alternate long and short 
dash line by the arrow head B, and let the amount of displacement be the amount of shift 
amendments. 

The flow rate signal of the sensor section 22 inputted into the digital circuit 231 through 
A/D converter 232 will be amended by the above-mentioned zero point assistant 
conditioned weight and the amount of shift amendments, and will be outputted to a 
calibrator 3 through D/A converter 234. In addition, the flow rate signal amended in the 
digital circuit 231 can also be outputted as a digital signal using an interface 236. 
In addition, although the flowmeter 2 in this embodiment measures a quantity of gas flow 
using thermal effectiveness, the various flowmeters 2, such as what used the 
electromagnetic-like effectiveness, for example, and a thing using an electromagnetic wave, 
can be used for it. 
[0017] 

For example, the calibrator 3 which consists of a microcomputer proofreads the flow 
characteristics and the detection property of MFC9 based on the flow rate signal of a 
flowmeter 2. A driving signal is adjusted so that a calibrator 3 may serve as a 
predetermined quantity of gas flow based on the flow rate signal of a flowmeter 2. The bulb 
proofreading section 31 which computes the flow characteristics of MFC9 and computes a 
controlled parameter based on the flow characteristics of the MFC9 from the relation of the 
quantity of gas flow and driving signal which were acquired, A quantity of gas flow 
predetermined by the flowmeter 2 and MFCS is measured, and it has the sensor 
proofreading section 32 which computes the detection property of a flowmeter 2 and MFC9, 
and computes the amount of amendments of the detection property of MFCS based on the 
detection property of the flowmeter 2 and MFCS from the relation of each flow rate signal 
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and quantity of gas flow. 
[0018] 

The proofreading approach of MFC9 by the calibrating apparatus of MFC9 of this 
embodiment which was described above is explained below. 
The proofreading approach of MFC9 of this embodiment, 

1) The process which adjusts a driving signal and computes the controlled parameter 
which controls the output pattern of a driving signal based on the flow characteristics of 
the obtained massflow controller so that it may become a predetermined quantity of gas 
flow based on the flow rate signal of a flowmeter, 

2) The process which measures a quantity of gas flow predetermined in the sensor section 
of a flowmeter and a massflow controller, and computes the amount of amendments of the 
detection property of a massflow controller based on the acquired detection property of a 
flowmeter and a massflow controller 

It is ****(ing), 
[0019] 

First, the process which computes the controlled parameter of the 1st above-mentioned 
term is explained. As this process is performed by the bulb proofreading section 31 of a 
calibrator 3 and is shown in drawing 2 The closing motion valve arranged at the upstream 
of MFC9 is opened, and the driving signal assumed to become a flow rate 100% to (A) and 
the bulb mechanical component 123 of a flow control valve 12 is given. (B), If the flow rate 
of the gas which flows a fluid channel 4 is measured with a flowmeter 2, (C), its quantity of 
gas flow, and predetermined 100% flow rate are measured and (D) and its difference have 
separated from the reference value, the magnitude of a driving signal will be adjusted so 
that it may become predetermined 100% flow rate (E). The relation between the quantity 
of gas flow in the quantity-of-gas-flow range of specification as shown as a continuous Une 
in (F) and drawing 4 , and a driving signal, i.e., the flow characteristics of a flow control 
valve 12, can be obtained from a flow rate for the same actuation to a flow rate 0% 100% by 
repeating two or more times for every flow rate 10%. 

Next, a controlled parameter is computed based on the flow characteristics of the flow 
control valve 12 (G). In this embodiment, the amount of inclinations of the tangent to the 
predetermined flow rate of the flow characteristics shown as a continuous line in drawing 4 
is calculated, and a controlled parameter is computed with the amount of inclinations so 
that it may explain to a detail below. 
[0020] 

A controlled parameter and here explain the calculation approach of a proportionahty 
constant based on drawing 4 and 7. Drawing 7 shows the amount of inclinations of the 
tangent of the flow characteristics of said MFC9, and the relation of a proportionahty 
constant, and the proportionality constant is relatively displayed considering the 
proportionahty constant at the time of 100% flow rate as 1. In drawing 4 , the amount of 
inchnations of the tangent at the time of 50% flow rate is computed. Next, the amount of 
inclinations at the time of the 50% flow rate is included in the amount of inchnations of the 
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tangent of flow characteristics and the relation of a proportionality constant as shown in 
drawing 7 , and a proportionality constant is computed. In addition, the amount of 
inclinations of the tangent of flow characteristics and the relation of a controlled 
parameter as shown by drawing 7 R> 7 are stored in the 2nd arithmetic circuit as a 
formula or a table, for example, the amount of inclinations which differentiated flow 
characteristics and was calculated is substituted for the formula or table, and a controlled 
parameter is called for. The computed controlled parameter will be transmitted and stored 
in the controlled parameter change section 138 of MFC9. 
[0021] 

Next, the process which computes the amount of amendments of the 2nd above-mentioned 
term is explained. This process is performed by the sensor proofreading section 31 of a 
calibrator 3, and as shown in drawing 3 , it is measured by the flowmeter 2 and MFC9 in 
the condition of closing a closing motion valve and not passing (A) and gas (B, C). It 
considers as whenever [ valve-opening / of the flow control valve 12 from which a closing 
motion valve is opened and (D) and a predetermined quantity of gas flow turn into a flow 
rate 10% ]. (E), The detection property of MFC9 of the shape of a curve shown as a 
continuous line in (H) and drawing 5 by measuring the quantity of gas flow by the 
flowmeter 2 and MFC9 (F, G), and repeating the cycle two or more times for every flow rate 
10% to a flow rate a flow rate - 100% 10%, The detection property of the flowmeter 2 of the 
shape of a straight line passing through the zero shown with a broken line can be acquired. 
Next, based on each detection property, the amount of amendments of the detection 
property of MFC9 is computed as follows (I). 
[0022] 

As shown in drawing 5 , in order to perform zero setting of the detection property of MFC9 
shown as a continuous line, the zero point is moved to a zero, as an arrow head A shows, 
and let the movement magnitude be zero point assistant conditioned weight. Next, it asks 
as an amount of displacement as shows the gap with the detection property of the 
flowmeter 2 shown with the detection property and broken line of MFC9 which is shown 
with an alternate long and short dash line, and which carried out zero setting by the arrow 
head B, and let the amount of displacement be the amount of shift amendments. The zero 
point assistant conditioned weight and the amount of shift amendments which were set up 
will be transmitted and stored in the digital arithmetic circuit 931 of MFC9. 
[0023] 

In addition, although proofreading of the flow characteristics of MFC9 and a detection 
property is independently carried out in above-mentioned explanation, respectively, it is 
also possible to carry out to coincidence. Moreover, although above-mentioned explanation 
has described initial proofreading, it is possible to carry out by the approach with the same 
said of proofreading in use [ subsequent ]. 
[0024] 

[Effect of the Invention] 

As explained above, in the proofreading approach of MFC of this invention, and its 
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equipment, it is possible to perform automatically calculation of the controlled parameter 
based on the amount of amendments of the detection property of MFC9 and the flow 
characteristics of MFCS with the calibrator 3 which controls MFC9 and a flowmeter 2, and 
it can proofread very efficiently so that it may be set to an advanced supply precision and 
MFC9 which has high responsibility. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing showing one embodiment of the calibrating apparatus of the 
massflow controller of this invention. 

[Drawing 2l It is drawing showing the flow which amends the flow characteristics of a 
massflow controller. 

[Drawing 3l It is drawing showing the flow which amends the detection property of a 
massflow controller. 

[Drawing 4l It is drawing showing the relation of the driving signal of a quantity of gas 
flow and a massflow controller. 

[Drawing 5l It is drawing showing the relation of the flow rate signal of a quantity of gas 
flow and a massflow controller. 

[Drawing 6l It is drawing showing the magnitude of the inclination of a tangent and the 
relation of a proportionality constant for which it asked from the flow characteristics of a 
massflow controller. 

[Drawing 7l It is drawing showing the control characteristic of a massflow controller. 
[Drawing 8l It is the outline block diagram of the conventional massflow controller. 
[Description of Notations] 

13 1, 9:massflow controller, ll^sensor section, 12:flow control valve, 93: Control circuit 

section 

2' A flowmeter, 2i:sensor section, 23 ' control circuit section 

3: A caUbrator, 3l:bulb proofreading section, 32 • sensor proofreading section 

4' Fluid channel 

5: Bypass 
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[ # FF M ® 15 H ] 

imMm 1 ] 

73 ft o T . 
[ W ^ S 2 ] 

mmx^ ^ X . 

K IE g§ . 

Y u-^ (om.m^'&\>zmr3^^xmmm^<omt} ->^mut ^um'&WL^w\i^-r 

ffi^i:**Xj?fE»(OM^{cJ:f3Maiti:-^x:7n — nyha-^Olttti^ttt^WttlL, ^cD 
?^af+i:vx:7a-=i> hn — ^<D<^(±i#tttcSt3v>T-7x:7a-n> h a — ^(Di(^ai# 

^*-r§ili:%#ii[i:L)t-7X7a — n>hn-^®^IES«o 
C fg <D i¥ SB ^ IJi 0^ ] 

[ 0 0 0 1 ] 30 

•trXT'^ffl5ti5fi!ia;^X©H«8K«SiJ®ffl{i:»JS*Tx:7D-ri>'hn-^£DiKlE7j}4 
[ 0 0 0 2 ] 

c tit! * © e w ] 

-^{c^»f*8!iji{cfev>Tt±. ¥3i*fi:'fx/N{c5lrfLfi!t^-^x>y^>i^cD7'n-trX7!)^ijit)jg 
LTfT^n^o <::nP>«D7°n-bXTffli/^e.n?)5aSffl<D;y"X}5it{* (iXT;^*Xi:fr<-r§o ) 
*"xj^a;grit*«^{cffiiJffl)T' ^ § iffiSf ^«$SiWS <!; , n -t x to S {c iS C 
fflji{c*>OBfHjin:Q:<;<?X*m*&T'#?)^v^JS^14*^S*?n5<, ^tlP)OS5R«-jSS 40 

■ii^^cht'<o\mrj:m.wMmmmhi.xn&m.mmmmm. \.^t>^^-r7.yu-uyvu 

[ 0 0 0 3 ] 

«5e*<OMFC<OffilBS«fi!t0«:08(C^-ro MFClti, ^J;^.{fX'r>'U-X^iS:ifT'0fiit? 

n/ci5Sti*a[^4fc^>K^n^*"xcoj55ta^i^tti-r5-tr>'itgpi i. >js«*jsi#i zao'c 

•b^-y-gpi iti, ±*"xttco-gi5A^}5{tn^-t:>-9-ffi 1 \ nKxD^u^t'^m.rL^f^-f 
/^X5i:, -^-o-bvy-ei 1 \ \,c-n<om.mm \ \ 4A^#0^ftiT«:s-b>+>-i i 2 ii. 
■bv-y-i 1 2(Dtts;'3*35«jffli-r^-fe>-9-sij{a][p|gsi 1 3*>p)%^o -tv-y-gpi i«, i5fi<*a 
4 o^'xcDgsnti: ^^sdtcf* o T5g^-r 1 1 4 (om^&^oymit^ . mm so 
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mmMmHf I 2 a. ^^t\^r<Dit^ry^h. \ 2 1 fc. ^ r y 1^ \ 2 \ ^mi'^t ^ 

7^f-iX— — 1 2 2 t . T^^aX-^r - 1 2 2 ^mWi-f ^ '"^ ^ M.^^ BMlUiT f% 

1:JgfiSt5nT43t)> /^;l':/|glljg|5l 2 3*'9ffI)!lP^n§M;l':ritJEtCj;0|gi!l^n.':5^-l' 
T:75A1 2 l%Slifr5tcDT'^?.o 
[ 0 0 0 4 ] 

MFC Mi 7 n i'" - -r" ^ ;l/ SfJ ® (D M F C T' !9 . S"J 11 IhI ES g|5 1 3 ti -r ^ >'Kh] 3^ D 
Ei:7-^n^"|H]SS3^ANA>^^^o 10 

) 1 3 3 v> ^ )vmnm^ \ 3 i'\A::b^nso ^©ta^M^fcti, 'iki&t 

. 7" i/ ^ )V - T i- u if i^XT D / k^mm tm^t ^ o ) 1 3 5^^>LTttf5a5l 3 

mn^mtl L. A/D^^g§13 2^/rLTA;'3$n^-b>+)-gpil(Di5i!Mfi^;&MlEL 20 

-i'>^->'x-Xl 36^fflv^T-r^v';>;l/®#fcj;0?T5ili;tRl^T'feSo 
[ 0 0 0 5 3 

A/DSg§ggi 3 2^/^LTrv>■^^;^M»c[e)s§l 3 i-\tB:^-r?.i:^±(c. ^ <r)m.mm^^ 

Jtl^gpi 3 7'\fetii:;'j-r^-tr>-9-$)JS3il5issi i si:. mmT" ^ fl'mWmS^ l 3 iTffljE 

■r ^mwiim^m^ L . 'tcommm^^^'^ji'ymmsii i 2 s^Nttj^j-rsittigpi 3 7 i:. 30 
m^i3 8t^m^x\^^^o 

±m(Dmi&ic ^ 0 . mmmm^ 1 2 <D^mmit. ■t^^mmm&i 1 3. jtiBiEgpi 3 7i: 
/^)]y-/mw]m 1 2 3 ic X ID ^ a — X ;v — y X ti ^ n 1 1 ^j: ^ o -r^t^s, -trv-y- 
fijffliieissi 1 3{i, -biy-y-i 1 2 X ^ ta ti tz :f3 x ^ WiM im t L X m ti T ^ . ttn 
m I 3 7 It. y ^ — y m ^ X & ^ mmm ^ . smmx ^ :s,mMmm3 ^zfrn^^t ^ 
mm^m.icm-^\^>xmmm^^m^r tnic^'ijvymwim 1 2 3 ^mtj-r ^^jvym 
wi^ I 2 3 li. (Dmmmmc ^ K) fiymE^wta Lx T ^ =f- a. 3L- -$1 1 2 2 ^i^iipL 
> ^ X r^mmmif I 2 (d n m fj'^ n ^ c 1 1 ^ ^ o 

[ 0 0 0 6 ] 40 

i^tHiti^fD-ifaj^v-y h tmmitt)'^mmmm(Dmm^^m-t^±xmmtrji^, -rtit)^ 
^ ?> c tt^m^ Li^o L*^L*jb^?.> ~i&wnc^<omm^itii. m 5 icioi^^xmmx^iE 

gi5l iVMFCMCioTtS^-So 

IPi[MlE*j!)a^5i:Wffli{cB$K3lti;^)^|g*fe-r^rcA6, x->*:5?7i/?^fi[|HlSSi 3 ifcA;'3^n 



(4) 



JP 2004-20306 A 2004.1.22 



[ 0 0 0 7 ] 

0 7 (c . M F c 1 CD $ij fflnf 14 ^ ^ f o mi ( a ) ^ "T J: d tc . m ^ IS 0 X (D m^m. mt'i 
m^(Dmm<Dm:km t 5 % (DM. -o^ o i o o %mm 1 5 %m.m o . mmimt'^ 

m-oymtt^^^f-^r-mmMmn 1 2 <Di^mm.^mm-r ^ o =t(om^. 07 cb) tc^-r 

J; fe: ^ 1 0 0 % rJii a {c it ^ 5 % )?rt « CD if ^ a . # ffl It ^ ^ ti T ?. ;y X *^ jjft ti iife i6 

;§.si?<D3i±DP^^!&coB#r^;^<an. m.n^^t-' ibm.^'-(km\^m-t ^ i^-e (Dil ±.K) nr^h m 
ic<k t> « ji ft ^ n s 3b^ * s o 

cDai±i/^^?->'*^«^i{i:$n§<fc^K^}3ft«{cjE£;Dfc:©jfflisi&*'S|g»)«^-\SA$n§o 

^tz. MFClcDl^ttJf$14^}5ft«f#14«. ^CD-feV-y-l 1 2-^^'^77^Al 2 lO^Mt 
^jtf*3i^rtiS'NCDSJS?%M«^i:fc<i;OI8B$S^(c^{l:-r-Sfc46> ?;]S^(D*i^?.-r^<Dft 20 
cD1^fflft'{Ct3V^Tt^S36^^15lEf^l|:^)^/i:>Si:?n;So 
[ 0 0 0 8 ] 

MFcicD<^tiEti. MFci#<*{c, ^ felt m.wm ^ 4 fr m ti fc M F c I ic m 

^mm^n^m^M'mm 1 s ic x ii -r ^ 1 o if m ^ x n -d x tz . t o:)fz ibniEic 
^iB#F^A^A^3!)^D. m.i^m^ 4 icu F c I ^^rmLfziiKmx&iE-r ^m-^icit^^mi^mj&'y 

[ 0 0 0 9 ] 30 

m^(OM F c <D i^my; m <D — m if ^ m ^ 7 - 2 e 3 3 5 0 ^'j^micmT^-^ nx ^ . c(d 
i&iE^mit. isxi3'^m.n?>mwm^icMF c tMF ccDymmizmmif^ftmi.. m.mtf 

iEi'fmK^?>^^mi^mm^-c>iD^v->&coi&-f^W5±T^ctti^x^^'^<Dx$>?>. 
L L rj: ti^ ^ i^f^jf. 7 - 2 6 3 3 5 0 ^^Ji:m<Dmm I 6 ic i± . ^ ■■■ m^mM x M^m 

icmRt''^ < . M F c 1 t^-^mfimf^mm^m-r ^ V . % m ffi k i^mt ^ c 1 1)'^ x t 

l/^ i: S * § o ^ fc: , « v> /S -tt ^ WT § M F C 1 i: § 46 fc. « . ± a? cD <fc fc 

M F C 1 tDM»1f 14{C»cJt,>T$fJ'«I^I»^*46 « o L*> 7 - 2 6 3 40 

3 5 0 ^^J>m^ctim<D^lE^ii ^' xi^m^^iE-r ^ i> (Dx . mm^tk^m^t ^ c t 
s *^ * 5 c 

5*3. ^^e*I{c^iEr-#SMF C<0«jiE;^j4&t/Sll*««-r5i:i:;S:e6*ji:LTV^5 

o 

[0010] 

[illS=gr<»j*-rS/-c46©#S] 
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^ ^ o ifcmwim^^mML . m ^ n rz^ x y u ~ :i y h a ~ ^ co m.m'^ it ic m-:} x m. 
W3m^(Dmti - ly^mmt ^mm^m^wm-r ^xm t . m.mm t-^ xy u~ay ■h 

n-^£D-t>Htg|5-C-Rff^O;!7'Xi5S«:&j|iJ^L. m iE> nfc^Mti t -r X y m - :n y hn-v 

^t^c t^mmtLxi^^o 

[0011] 

^ fc^^B^cD-r xy a - :=! > h u - ^ <D igtJEmm ii . xm.W ^ 'Mi^M^ K ffm ti 

s mmm^iz ^ t;) ffmmfi'^mm^ n^^mmm^ tmM x^ii^i^cD^m^'i^mm^ t Lx m lo 
ti-t ?>'^y^^^m^rz-r xy ci — =i> h a — 'y<Di&iEmmx^-DX . miJ x^i!^(Dm.M 

^m.mm^ t lx mti-r :^i^mm t . ^ (Dm.mm<DiMmmmcm-:3 ^mm-^ xy u - a > 

Mt^?> ji:'?icmwim^^mmLmtE-7xyu — zjy\-u — 'y<Dm.m.^'\i^n^^ i 

W\s\^ m ^ tifz-^ xy a — a > h a-■70jJi^«!tt14^ca-3^^T)iKi(I^i^cr)tH:^>'^^^- 
xyu-ayhu~^(0-tz^-^^xm^<D:f3Xm.m^m^Lmii-^xy\:i-:ni/\-ri-^ 

(D^m^m^m^m 3 (DfMM^s^ t . m^tircmmmt-rxya-az/hu-^o^mmn 

14tc»-on^Tvx>'a-3>hD-^cD<^|±i^f'l4(DffiiE«^H[tBt-S^4©M»lHlSS*fii 

^fc-ty^i&jE^t^m-r ^ c t^mmt Lx\,^?>o 20 

[0012] 

iEmm<D--mmmm^^Lrzi><Dx;& m 2 nu f c commw^coii^iEysm. m 3 

F C(D^tii'W^<Dii^iEyjm<Dyu — ^mLrc^(DX;^^o m 4 it. MFCOj^at^ttcD^i 

c co^m^^cD^jEysm^mmt ^ fcibcD . ijxm.mtm.mm^<Dmm^^^Lrci>cDx^ 

^^Tni<D^mmmm(Dmmxl,is _h t fc T •:^ n - ^ ;l/ $ij '# © M F C © is IE o 30 

l/^rai'^TV^^A'S. *^B^cOMFCcOl3iIE73?*Rtf^(Dg««^ntCPS^Ct^<. 

ff -r ;l/ *J ® (D M F C ^ n gP fc -T^' ;!/ $)j ®l dl SS ^ -r § T a «|J ffll © M F C ffl 

[0013] 

m I iCTTsT ^ o ic ^ :^mmmm<DM F c (D^i^iEmmii . xtf^'i^n^ma^m^ 4 icrtm-^ 
nfcMF c 9 MFC9(D-fWiicirm-^nrcm.mii2t. u f c 9 is ^ m.mti 2 ^ m 
m-t ^^lE^ 3 ^ fSi o la 1 ic:^\,^xtEmx$>?,±m.Micitm7ni^^i^:ffxm^^&t 
t (DT^mizmmnti^wim-^ tix . ^ . m i iz ts x ^ m x ^ t lat m Tjk l 

[001 4 ] 

MF C 9a. HuffiLfc^J£*OMF C 1 fC3^5gB«tC0^i.1$IES«^e.t>'lCl$IE11tg^3l*Db 

/ctoT'feo, -bv-y-gpi 1. }jSfi$)j{»#i2&i>*^ne>*fij'(ai)^i)$ijjai(5]i^gP9 3A^c. 

7HsISSI^D E{±. 7=''>*^f;l/lll»|5)SS9 3 1 i:l2lSS^#g|59 3 9^{li^Ti/^?>o 
■r'v^^^l/SlfitHSSQ 3 1 (i. tij8HLrcfi!*OMF C 1 (D f -J ;l mWm^ I 3 1 (DWli'FlC 
na^. A/D^^g§l 3 3^/l-bTl?«iEg§3cfct3A:'3^n5IKi;jfi^?:D/A^^g§l 3 
5*/hLT>'^;l':/|Bl!jgpi2 3'\tH:^L, A/DS«i§§i3 2«:/M^T-fev+)-a5i 
A:'3^ni)«tfifl^^D/AS1^g§l 3 4^/^LTfi?IE8g3'\m:^L. ft3^-r5lHll««# 
gl5939'N|Hll^^^SK.Sfi#^t±J:^]-rSt©T'feSo 50 
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robicmi-f ^ i> co-e & o osd. iaiK^#gi59 3 9 {±. m^iiD A^m^ i 35 
titnm 1 3 7 ?rfs^*iaigs4'{cKtt e.n. ^3?ieoi^{c {±7=^':^^? sizing inigs 9 3 1 (ommc 
^ 10 mmti^mm ^ ^ ti. tbisigpi 3 7*^-rsiii:^</^;i/:/iKi!igi5i 2 3 ^mwimn^ 

[001 5 ] 

mmw( 2\,t. s*6*ifc{iHfitsLfcef3i5«DMFc \ ^ K>m.mmui^ \ 2^i^i/^fct<o-z?*t) 

, -tr^-t^gpz 1 i:$iJffl)|H]SSg|323**LTv^^<, -fev+t-gpz l<D<#Jgti, M IB MFC 1© 
■fe>-9-g[5l 1 i:[p]1iT-$>0> -b>-9-B2 l 1 t . /^-Y/^xei:. -feyitez 1 1 fc — ^co 
«^^2 1 4*^~#le]^tXT:&§-fe>-9-2 1 2i:. -fe>-9-2 1 2 CO tH tl ^ W& T ^ -t 1/ V- M 10 
fflI|ilES2 1 3*^?>^5c mm^S&m 2 3 li. A/D^^g§2 3 2^:0-LTA:^?n/S:-b> 
•9-g|52 2(Drt«fi^^tiai-r§cfc^tcMlEL. 1$IEg§3'\D/'A^i^g§2 3 4 ^ fr L X Hi 
tit ^i,£-r ^ i7 u a y jL — :s> 7" ^ Jimw^^ 2 3 i t. > ^ - y jl — 

X2 3 e^WLTlz-'So 
[001 6 ] 

wimm 2 li. m ^ i£ mm^mm Bi -^j: (D J:: ^ m m icn^iE n fc (D X & ^ o -r^t? 
^ <Diw.^ic K) '^kmtf 2 (D-^ y-i)-^ 2 2 (D^m^^^M'^'r ^ t . msiasi^xmrn 

•r -i) o . - }^mmx^-^ ti^ -if a ,^miEmo:>^tii^'\i tmmx^s-^ rL^mm<i^^ t<D 20 

A/D^^S2 3 2 ^ft LX r'i^ ^ fV^&i 2 3 1 'NA:'3^nfc-fe>"9-g|52 2£D}Jii«{f^« 
. ±ie-tfn^^tiIE«i:>':7h^iiE«(Cj;i9fflIE^n. D/'A^j||f§2 3 4^/rL.TlSlEg§ 
3^tti;'3^n5c:i;i:^;5<, :&43. x>>'^;HHiS§2 3i-effllE$nfc8?tMm^«. -r>^ 

^*3. *^«iffi«{c*3it ^gitfiw- 2 tt, mffji^m^mm Lx T^mm^mmir ^ t^o^x^ 

[001 7 ] 

^J;^^f•T-r^7Dn>^f:l-^^>f)^P,:5:§15IE§i3«. ?^«tf20!5ft»fi^tca-d'V^TMFC 30 

v^Tm^to^y'xjjftat^&^cfc^tcigtijM-^^s^SL. m iE> tx tc ^' X mm t mm m ^ (D m ^ 

J: DMF C 9<D»it«!|^14%»tllL. ^<DM F C 9^D^J5ai|f14{cS•:3V^T$lJffll^i!^^gttl•r 

^/^;i':/i$iEa53ii:. mMs^ 2 t u F c 9 X m ^ <d if x mm ^ L . ^ n^e ixcDmrn 
m^ t ij 7.m.m(Dmm^ K) mmm 2 tu f c 9 (D^m^'&^miii l . ^com.mm 2 t M f 

C gOl^tliltttfcS-iSV^TMF C 9(D^m!|t'l4©^|iEa^Wi±i■r?)■tr>'^t^3^IEg|33 2 
L T V-" 5 o 
[0018] 

JW±T'ji-^/'c<fc9^*l|j!®M1^0MF C 9 (Di^mmmiC ^ . MF C 9<De«iE77i*tC'OV> 

T t( T tfi -r 5 o 40 

:^mmmm(OM ? c 9©«iE:^a{i. 

1) mmsf (ommmmcm-^ ^^xm^(D X mm ti3: ?> o icmmm^^m^L . t#?.ti 
^ IS * at tH -r 5 X s t , 

2) ri?tfflfti:v'X7n-3>hD-^0-fey9-g|5T'm^iD;«X}3it«^S'J^L. ^#e.nfci5S 

[001 9 ] 
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3(D/^;l/:/^IEg|53r{Cj:f3fTt5n5t>fc)-efet). m 2 iC Tfk-t o IC ^ MFC90±}?itffliJ 

fc gg s ^ n F»i # ^ M ^ ( A ) . m.mumn 1 2 o / wi/ ^ ig »j gp i 2 3 1 0 0 %mm 
trji:s> tm^-$ tx^mwjm^^^^ (b) > m.i*^ms& 4 ^mn^ :ff x(om.m^mmni 2 x- 
m^L (c) . ^ CD if xnMM tm^(D \ 0 0 %m.m t ^ ttt^L (d) . ^-^M^^s^pfii*^ 
p> n tx X till s m-^n \ 0 0 ^ r>mmm^o:>-x^ ^mm.t ^ ce) =, ibi 

mr^mY^^ \ 0 0 %m.mti^ 0 %m.m^ x m I 0 %m.m. h \.z m^^m K) c t k 

:k\t. t<Dm.mmun\ 2 (Djjftaitttfcs-rJu^TSijffii^iSf A^'»tti ^ n§ (g) o ^mmm 
mxii. Tmxmmicmm-t ^ ^ ic ^ m4ic:t3\,^x^mx^-$n%>^(om.M^^(Dpfi^ 
(ommicMir ^t^mom'^ m^^ib. ^ <omtmic j;: 0 mm^WL^mm-r ^ i><Dx & ^ o 

[ 0 0 2 0 ] 

mm^m. c cxuktm^momtii^mic-oy^^x m 4 , 7 icm-^'^mm-r ^ ^ 07 m 
I 0 o%mmm<Ditm^m.^ 1 tLxmiciffncm^^tix\^^^o m 4 Ki3\,^x . 50%^ 

^ « ^ g fc ■f-^ A ^ n . sij w s IS? ^ 46 p. n o s tii ? n fc $ij ffl) ^ ^ « ^ m f c 9 o »j n 

C 0 0 2 1 ] 

^tc> ±13 2) :IMoMIEa%»t^-r?)I@^co^/^Ti(^B^■r^o ccoxsti. 1$IE§§3<D-b: 
>'-9-<3«IEg|53 1tC<tt)fft>ti?>t<D-efe'9. lastC^-r-fcatC, PJP^^^raCT (A) . 

*"x^i^**v^^^fti-e}5^ai+2i:MFC9Taij^L (B, c) o MBfl#^iflt (D) , m 

»^?t*at2i:MFC9-r-SiJ£L (F, G) . •?-<D-9--r^;l/^10%}5fta~100%?^« 

$T'i oro^ac'ticaiiaiHi^DS-rcttcfct) (h) . astcfev^rsiiiiS-e^^nsft 
^«(DMF C 9<Dl^aittti:. 5Si^T^5n5il^S^a§ttS®4^<Di^«fh2£Dl^ai!|f14^ 

f# § C i: T' % ^ „ 

^^fc> ■?■t^^°n^D^^Hl^RF1±{ca•:3^^TMF C 9©1^l±J!|fttcDffliE»*^Tie«<fe^{c»ttl^ 

( I ) o 

[ 0 0 2 2 ] 

135 {C^-TiofC. *^T^^n^MFC9cD^^taf^14cD-Ifn^^MlE^tf^fci6. ^O-tf 
a^^^^enAT'^-ri'5{cj!^,^-\^Kj^-y:. ^cD^«]«;&-tr~a,^SMlE«i:-r§o - 
^SI»^T-^?n§-{fnjiSMiEL/cMF C 9©<^ai#14i:®;^T^^n^j5Sl«lt2cDl^tti# 

+S«ft$ ti «) d i: * § o 
[ 0 0 2 3 ] 

^*3±a;©l5tB^T'«. MF C 9«^jSS«1f14i:1^ttl#14(0l$IE«^-n^n#aiC|ISSLTV^ 

[ 0 0 2 4 ] 

[ O 5^ S ] 

±fier'BiB^Lfc<t9ti:. *||0^©MFC©^iE73ftRtf^<D^M{C*3l>T(±, MFC9<D 

^tiif#i±<Dt«iEai:M F c 9(Dij!t«#i4{c»cj<«ijjai^iacD»a^. M F c 9 hmmv! 2 

«r*T^M F C 9 i:^§J: o . @46r?ai$6*Jfc«iE*fT^ C iiJb^T'^So 
[0® (Dfa**St^] 
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[02] a-aiy h a-^(Dm.m^^^miE-r o-^fr^-rmx'$>^o 

[123] :^y xn - a h a - ^ (omm^a^ miE-r ^ y a - :^7nir^X'$> o 
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[06] -7 xy a ~ a h a - ^ <Dm.m^n.i3^ ^^tbrcmm<Dm^ (0:k^ t itm^m<D 
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4 : m.wm^ 

5 : /^'i' /^x 



[^ 1 ] [^ 2 ] 




(9) 



JP 2004-20306 A 2004.1.22 



3 ] 



|attn2-rttgi-iHgr8|B 



MFC9ntyi^«1ir 



|waiy«<| D 



— ^ — 



MFC9o**''Tailt* 




iit»ttaiMFC9»»ifcttt- 



[0 4] 




|-ey<>«UEI»7| 




(10) 



JP 2004-20306 A 2004. 1. 22 



im 8 ] 



13. 



132 



OE 



IBS 




